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SENSITIVITY OF THE MAGNETOMETER
For practical fieldwork, the vertical field balance can be
adjusted to a sensitivity of about 107 per scale division or a little
better. Such an instrument can be read to 1 or 2 gamma.
However, to be reliable to this precision, the instrument must be
handled with a great deal of care, for very minute changes in the
moving system may affect the delicate balance between magnetic
and gravitational forces upon which successful use of the instru-
ment depends. Probably the most frequent causes of error arc
from minute cracking or chipping of the knife-edge, caused by
carelessness in releasing the moving system and setting the knife-
edge down on the bearing cylinders or from mechanical changes
in the moving system caused by severe jars to the instrument in
transit or handling.
The sensitivity of the magnetic field balance may be appre-
ciated by comparing it with a chemical balance. The magnetic
moment of the moving system is around 1,000 c.g.s. units. For
such a system, the torque produced by a change of, say, 67 is
about 0.05 dyne-cm. The half length of the magnet system is
about 5 cm., so measuring a change of 67 is equivalent to measur-
ing a mass change of 0.01 milligram at the end of the magnet.
Such a change is small enough to tax the limiting sensitivity of a
very good chemical balance permanently set up in a laboratory.
TEMPERATURE EFFECTS
The moving system of the magnetometer is affected by tem-
perature in two ways, i.e., (1) the moment of the magnets
decreases with increasing temperature, and (2) the horizontal
position of the center of gravity of the entire moving system, with
respect to the knife-edge, changes with changes in temperature.
Both these effects tend to disturb the balance between gravita-
tional and magnetic torque and hence cause a shift in the scale
reading with temperature. With an uncompensated moving
system (Fig. 78, right), the temperature effect is around 10 to 207
per degree centigrade for a vertical field of around 50,0007.
Correction for this effect is not very satisfactory, because the
moving system is quite well insulated from its surroundings, and
its actual temperature depends not only on the reading of the